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. $[1][2][3]$ ( )
$r_{t}=r_{s}\cross r_{ss}$ (1)
. , $r$
$r=(X, \mathrm{Y}, Z)$ , (2)
.




















$l_{s}= \frac{\mathrm{d}l}{\mathrm{d}s}=\sqrt{(X_{\epsilon})^{2}+(\mathrm{Y}_{\epsilon})^{2}+(Z_{s})^{2}}$ . (5)






$r_{t}=r_{\epsilon}\cross \mathrm{r}_{\epsilon\epsilon}+\alpha\tanh\div \mathrm{e}_{1}$ . (6)
$\Delta$






$\Omega=\lambda_{R}s-\omega_{R}t$ , $\Theta=\lambda_{I}s-\omega_{I}t$ ,
$\tan\delta=-\frac{2\lambda_{R}\lambda_{I}}{\lambda_{R}^{2}-\lambda_{I}^{2}}$ , $\epsilon=-\frac{1}{2}\log\frac{|c_{0}|^{2}}{4\lambda_{I}^{2}}$
(8)














$\mathrm{Y}=-A\frac{\lambda_{I}}{\lambda_{R}^{2}+}$\lambda I2.coe(2\Omega +\mbox{\boldmath $\delta$})ae (2\ominus +\epsilon ), (10)
$Z=s- \frac{\lambda_{I}}{\lambda_{R}^{2}+\lambda_{I}^{2}}\tanh(2\Theta+\epsilon)$,
, $A=1$ (1) .
$l_{\epsilon}^{2}=A^{2}(X_{\epsilon}^{2}+\mathrm{Y}_{\epsilon}^{2})+Z_{s}^{2}$
$=1+ \frac{4\lambda_{I}^{2}}{\lambda_{R}+\lambda_{I}^{2}}(A^{2}-1)[\mathrm{s}\mathrm{e}\ ^{2}(2 \Theta+\epsilon)-\frac{\lambda_{I}^{2}}{\lambda_{R}^{2}+\lambda_{I}^{2}}\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}^{4}(2\Theta+\epsilon)]$
(11)
. $A<1$ , $A>1$
.
, $\lambda=1.5+\mathrm{i}$ , $=1$ $A$ 1, 08 12







$\mathrm{Y}=A$ sech $ks$ , (12)
$Z=s-2\tanh ks$
.
$l_{\epsilon}^{2}=1+4(A^{2}-1)\mathrm{s}\mathrm{e}\ ^{2}ks\tanh 2ks$ . (13)
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. , $k=2$ .
$A$ ,










$\mathrm{Y}=A$ sech $ks$ , (14)
$Z=s$
.
$l_{\mathit{8}}^{2}=1+k^{2}A^{2}$ sech2 $ks\tanh 2ks$ . (15)
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Figure 1: Time evolution of filament(left), its top view ffom the positive $Z$
axis(middle) and local stretch 1, $\mathrm{v}\mathrm{s}$ . $Z$ (right) at $t=0,0.5,1,1.5,2$ ffom





Figure 2: Time evolution of fflament(lefi), its top view from the positive $Z$
axis(middle) and local stretch $l_{s}\mathrm{v}\mathrm{s}$. $Z$ (right) at $t=0,3,6,9,12$ for $A=1$






Figure 3: Time evolution of fflament(leI), its top view from the positive $Z$
axis(middle) and local stretch $l_{\epsilon}\mathrm{v}\mathrm{s}$ . $Z$ (right) at $t=0,3,6,9,12$ for $A=0.8$





Figure 4: Time evolution of filament(left), its top view from the positive $Z$
axis(middle) and local stretch $l_{s}\mathrm{v}\mathrm{s}$ . $Z$ (right) at $t=0,3,6,9,12$ for $A=1.2$
and $\lambda=1.5+\mathrm{i}$ from the top to the bottom.
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Figure 5: Time evolution of filament(left), its top view from the positive $Z$
axis(middle) and local stretch $l_{s}\mathrm{v}\mathrm{s}$ . $Z$ (right) at $t=0,3,6,9,12$ for $A=1$







Figure 6: Time evolution of filament(left), its top view ffom.ihe positive $Z$
axis(middle) and local stretch $l_{s}\mathrm{v}\mathrm{s}$ . $Z$ (right) at $t=0,3,6,9,12$ for $A=0.8$
and $k=2$ from the top to the bottom.
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Figure 7: Time evolution of fflament(left), its top view from the positive $Z$
axis(middle) and local stretch $l_{\epsilon}\mathrm{v}\mathrm{s}$ . $Z$ (right) at $t=0,3,6,9,12$ for $A=1.2$





$\mathrm{F}\mathrm{i}\mathrm{g}.\mathrm{u}\mathrm{r}\dot{\mathrm{e}}8$ :Time $\mathrm{e}\mathrm{v}\mathrm{o}\mathrm{l}\dot{\mathrm{u}}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$ of filament(left), its top view fiom the positive $Z$
axis(middle) and local stretch $l_{s}\mathrm{v}\mathrm{s}$. $Z$ (right) at $t=0,3,6,9,12$ for $A=1$
and $k=2$ from the top to the bottom.
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